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561. Modeling of water routing in a Wetland-Reservoir 
SubIrrigation System using SIMULINK. 
Hothem, J. A. and Brown, L. C.  
In: 1998 ASAE Annual International Meeting. (Held 12 Jul 
1998-16 Jul 1998 at Orlando, Florida.) 
St Joseph, MI: American Society of Agricultural Engineers; 
pp. 11; 1998.  
Notes: ASAE Paper no. 982096 
Descriptors:  wetlands/ subsurface irrigation/ models/ 
subsurface drainage/ water quality/ reservoirs/ pollutants/ 
nitrates/ phosphates/ herbicides/ water balance/ water 
conservation/ simulation models/ herbicide residues  
Abstract:  Wetland-Reservoir-SubIrrigation Systems 
(WRSIS) have the potential both to improve downstream 
water quality by reducing discharge to streams and to 
provide a reliable supply of subirrigation water. To evaluate 
the performance of such systems, a model is being 
developed to simulate the routing of water between the 
system's components and to model the water balance 
within each of the components. This is being done using 
SIMULINK, a software package that uses block diagrams to 
define dynamic systems. In the model, an entire library of 
blocks representing each of the different components of the 
system (i.e., wetland, subirrigated field, pump station, etc.) 
is being developed. Each of these blocks actually 
represents a subsystem of blocks that model the dynamic 
behavior of that component. The system component blocks 
can be linked to model a wide range of system 
configurations for WRSIS sites. The model will be used to 
analyse a variety of different management strategies. 
© CAB International/CABI Publishing 

562. Monitoring of Spunky Bottoms restored wetland in 
southern Illinois for biotic and abiotic pollution 
indicators. 
Kelley, Timothy R. and Huddleston, Eric 
Transactions of the Illinois State Academy of Science 94(2): 
69-78. (2001) 
NAL Call #:  500 Il6; ISSN: 0019-2252 
Descriptors:  pollution assessment control and 
management/ culture method/ analytical method/ 
membrane filtration method/ analytical method/ agricultural 
runoff/ conductivity/ pH/ pollution indicators: abiotic, biotic/ 
restored wetlands/ temperature/ total coliform 
concentrations  
Abstract:  A study was conducted to determine and 
compare biotic (bacterial) and abiotic (physicochemical) 
pollution indicator levels generated from water samples 
collected from eleven sites within an aquatic wetland under 
restoration in Brown County in Southern Illinois. The 
approximately 700-acre "Spunky Bottoms" wetland, 
purchased by The Nature Conservancy, is currently being 
restored by The Wetlands Initiative to conditions prior to 
levying of the Illinois River and draining of adjacent 
floodplain for intensive agriculture (circa 1900). Water 
samples of approximately 200-ml were collected aseptically 
and analyzed for indicator bacteria (total coliform and 
Escherichia coli) concentrations using a membrane filtration 
technique and culturing methods. Predominant bacterial 
genera were also isolated from selected water samples and 
identified using standard culturing, microscopic, and 
biochemical techniques. Temperature, pH, dissolved 
oxygen and conductivity were also monitored concurrently 
in the field at water sampling sites. Levels of bacterial and 
physicochemical pollution indicators in water samples taken 

from the Illinois River and wetland sites adjacent to 
agricultural land use were substantially higher than levels 
found at other sampling sites, possibly due to agricultural 
runoff. Predominant bacterial genera recovered from all 
sampling sites were Pseudomonas and Bacillus, which may 
contribute to biogeochemical cycles. Results suggest that 
restored wetlands may contribute to pollution indicator 
reduction, and that wetland microbial populations may 
contribute to biogeochemical (N, P, C) element cycling. 
Further research is necessary to determine more specific 
contributions of aquatic wetlands to indicator bacteria 
concentration reduction and biogeochemical cycles. 
© The Thomson Corporation 

563. Monitoring system for water quality and quantity, 
and ecological parameters at the Dara wetland-
reservoir subirrigation system site. 
Oztekin, T.; N' Jie, N. M.; Hothem, J.; Luckeydoo, L.; 
Brown, L. C.; Fausey, N. R.; Czartoski, B. J.; and Mills, G.  
In: 1998 ASAE Annual International Meeting. (Held 12 Jul 
1998-16 Jul 1998 at Orlando, Florida.) 
St Joseph, MI: American Society of Agricultural Engineers; 
pp. 7; 1998.  
Notes: ASAE Paper no. 982110 
Descriptors:  wetlands/ monitoring/ water quality/ 
subsurface irrigation/ reservoirs  
Abstract:  An integrated wetland reservoir subirrigation 
system (WRSIS) was constructed at three different 
locations in northwest Ohio, USA. The system was set up 
to recycle drainage and surface water from a subirrigated 
cropland through a constructed wetland to be stored in an 
upground reservoir for subirrigation of maize and 
soyabeans during the growing season. In the summer of 
1998, the first of these three sites will be equipped with 
instruments to monitor the ecological, hydrologic, sediment 
and nutrient dynamics of the system. The data collected will 
be used in modelling studies to promote an understanding 
of the hydrological and ecological processes in the WRSIS. 
The monitoring programme of the WRSIS is presented and 
discussed in this paper. 
© CAB International/CABI Publishing 

564. Optimizing the placement of riparian practices in a 
watershed using terrain analysis. 
Tomer, M. D.; James, D. E.; and Isenhart, T. M. 
Journal of Soil and Water Conservation 58(4):  
198-206. (2003) 
NAL Call #:  56.8 J822; ISSN: 0022-4561 
Descriptors:  best management practices/ conservation 
planning/ conservation reserve enhancement program/ 
constructed wetlands/ riparian buffers/ watershed 
management  
Abstract:  Riparian buffers and constructed wetlands are 
best management practices (BMPs) that can improve water 
quality. However, these practices are not equally effective 
in all locations. Our objective was to develop maps to help 
plan the placement of BMPs in a watershed for water 
quality benefits. Tipton Creek, a 49,000-acre Iowa 
watershed, provided a case study. Buffer-placement maps, 
developed from analysis of 30 m (100 ft) elevation data, 
identified riparian locations with large wetness indices, 
where buffer vegetation could intercept sheet/rill flows from 
significant upslope areas. These sites were numerous, 
typically small (<200 m in length) and well distributed 
spatially. However results showed 57% of riparian grid cells 
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would receive runoff from less than 0.4 ha (1 ac). 
Candidate wetland sites were also mapped by applying 
interpretive and automated techniques to terrain analyses 
results. A team of conservation professionals evaluated the 
planning utility of these maps in the field through 
consensus-seeking discussion. Buffer maps highlighted 
areas where, team members agreed, perennial vegetation 
could effectively intercept runoff and/or manage seasonal 
wetness. The review team also located three feasible 
wetland sites, which were all identified by an automated 
technique showing 12 candidate sites. The methods only 
required public data and should be applicable to other 
watersheds. 
© 2006 Elsevier B.V. All rights reserved. 

565. Passing of northern pike and common carp 
through experimental barriers designed for use in 
wetland restoration. 
French, J. R. P.; Wilcox, D. A.; and Nichols, S. J. 
Wetlands 19(4): 883-888. (Dec. 1999) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212. 
Notes: Conference: Temperate Wetlands Restoration 
Workshop, Barrie, ON (Canada), 27 Nov-1 Dec 1995 
Descriptors:  wetlands/ North America, Erie L./ fish 
passages/ coasts/ land reclamation/ fish management/ 
carp/ fish populations/ environmental restoration/ USA, 
Ohio/ fishways/ restoration/ ecosystem management/ 
population control/ body size/ freshwater fish/ Cyprinus 
carpio/ Esox lucius/ USA, Ohio, Erie L., Metzger Marsh/ 
common carp/ northern pike/ European carp/ fisheries 
engineering/ reclamation/ conservation, wildlife 
management and recreation  
Abstract:  Restoration plans for Metzger Marsh, a coastal 
wetland on the south shore of western Lake Erie, 
incorporated a fish-control system designed to restrict 
access to the wetland by large common carp (Cyprinus 
carpio). Ingress fish passageways in the structure contain 
slots into which experimental grates of varying size and 
shape can be placed to selectively allow entry and transfer 
of other large fish species while minimizing the number of 
common carp to be handled. We tested different sizes and 
shapes of grates in experimental tanks in the laboratory to 
determine the best design for testing in the field. We also 
tested northern pike (Esox lucius) because lack of access 
to wetland spawning habitat has greatly reduced their 
populations in western Lake Erie. Based on our results, 
vertical bar grates were chosen for installation because 
common carp were able to pass through circular grates 
smaller than body height by compressing their soft 
abdomens; they passed through rectangular grates on the 
diagonal. Vertical bar grates with 5-cm spacing that were 
installed across much of the control structure should limit 
access of common carp larger than 34 cm total length (TL) 
and northern pike larger than 70 cm. Vertical bar grates 
selected for initial field trials in the fish passageway had 
spacings of 5.8 and 6.6 cm, which increased access by 
common carp to 40 and 47 cm TL and by northern pike to 
76 and 81 cm, respectively. The percentage of potential 
common carp biomass (fish seeking entry) that must be 
handled in lift baskets in the passageway increased from 
0.9 to 4.8 to 15.4 with each increase in spacing between 
bars. Further increases in spacing would greatly increase 
the number of common carp that would have to be handled.  
 
 

The results of field testing should be useful in designing  
selective fish-control systems for other wetland restoration 
sites adjacent to large water bodies. 
© CSA 

566. Phytoremediation of herbicide-contaminated 
surface water with aquatic plants. 
Rice, P. J.; Anderson, T. A.; and Coats, J. R. 
In: Phytoremediation of soil and water contaminants/ 
Kruger, E. L.; Anderson, T. A.; and Coats, J. R.; Series: 
American Chemical Society Symposium Series 664. 
Washington DC: American Chemical Society, 1997;  
pp. 133-151 
NAL Call #:  QD1.A45 no.664 
Abstract:  There is current interest in the use of artificial 
wetlands and macrophyte-cultured ponds for the treatment 
of agricultural drainage water, sewage, and industrial 
effluents. Aquatic plant-based water treatment systems 
have proved effective and economical in improving the 
quality of wastewaters containing excess nutrients, organic 
pollutants, and heavy metals. This investigation was 
conducted to test the hypothesis that herbicide-tolerant 
aquatic plants can remediate herbicide-contaminated 
waters. The addition of Ceratophyllum demersum (coontail, 
hornwort), Elodea canadensis (American elodea, Canadian 
pondweed), or Lemna minor (common duckweed) 
significantly (p less than or equal to <0.01) reduced the 
concentration of [14C]metolachlor (MET) remaining in the 
treated water. After a 16-day incubation period, only 1.44%, 
4.06%, and 22.7% of the applied [14C]MET remained in the 
water of the surface water systems containing C. 
demersum, E. canadensis, or L. minor whereas 61% of the 
applied [14C]MET persisted in the surface water systems 
without plants. C. demersum and E. canadensis 
significantly (p less than or equal to < 0.01) reduced the 
concentration of [14C] atrazine (ATR) in the surface water. 
Only 41.3% and 63.2% of the applied [14C]ATR remained 
in the water of the vegetated systems containing C. 
demersum and E. canadensis, respectively. Eighty-five 
percent of the applied [14C]ATR was detected in the water 
of the L. minor and nonvegetated systems. Our results 
support the hypothesis and provide evidence that the 
presence of herbicide-tolerant aquatic vegetation can 
accelerate the removal and biotransformation of 
metolachlor and atrazine from herbicide-contaminated 
waters. 
This citation is from AGRICOLA. 

567. Plant nutrient uptake and biomass accumulation in 
a constructed wetland. 
Hoagland, C. R.; Gentry, L. E.; David, M. B.; and  
Kovacic, D. A. 
Journal of Freshwater Ecology 16(4): 527-540. (Dec. 2001) 
NAL Call #:  QH541.5.F7J68; ISSN: 0270-5060 
Descriptors:  nutrient uptake/ artificial wetlands/ biomass/ 
nitrogen/ phosphorus/ bioremediation/ uptake/ nutrients 
(mineral)/ plant populations/ primary production/ water 
pollution treatment/ pollution control/ agricultural runoff/ 
aquatic plants/ nutrient cycles/ plant nutrition/ agricultural 
pollution/ fertilizers/ biogeochemical cycle/ bioaccumulation/ 
plant growth/ vegetation/ nutrients/ water pollution/ 
macrophytes/ absorption/ tile drainage/ algae/ Plantae/ 
reclamation/ protective measures and control/ ecosystems 
and energetics/ effects of pollution/ water & wastewater 
treatment  
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Abstract:  We examined the role of plants in the nutrient 
cycle of a 0.3 ha constructed wetland that received tile 
drainage water from agricultural fields. The objectives were 
to determine: 1) above- and below-ground production of 
wetland macrophytes; 2) production of algae; 3) 
accumulation and uptake rate of N and P by vegetation 
during the growing season; and, 4) role of wetland 
vegetation in the overall N and P budgets. Total biomass 
ranged seasonally from 12000 to 30000 kg ha super(-1) in 
the wetland, reaching a maximum in September, with roots 
accounting for 54 to 77% of the total. Above-ground 
macrophyte biomass ranged from 2000 to 5700 kg ha 
super(-1), and also reached a maximum in September. 
Algae were only present early in the growing season and 
had a maximum biomass of 233 kg ha super(-1) at the end 
of May. During the 1998 water year, tile input transported 
715 kg ha super(-1) total N and 10 kg ha super(-1) total P 
into the wetland, whereas wetland output was 256 kg total 
N ha super(-1) (256 kg ha super(-1) in outlet flow and 120 
kg ha super(-1) in seepage) and 7.3 kg total P ha super(-1). 
Therefore, the wetland removal efficiencies for N and P 
were 47 and 29%, respectively. Total N and P in biomass 
reached maxima of 367 and 57 kg ha super(-1) 
respectively, with below-ground biomass accounting for 
most of the N and P found in plants. Although the N 
accumulation by wetland plants was equal to the difference 
between the wetland input and output for N, most of the 
plant growth occurred after tile flow ceased. Plant removal 
of N and P from the water column was likely a small 
component of the overall effectiveness of the wetland due 
to the lack of synchronization between plant growth and tile 
flow. 
© CSA 

568. Seasonal variation of selenium in outdoor 
experimental stream-wetland systems. 
Allen, K. N. 
Journal of Environmental Quality 20(4): 865-868.  
(Oct. 1991-Dec. 1991) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  nonpoint pollution sources/ path of pollutants/ 
selenium/ solute transport/ streams/ water pollution 
treatment/ artificial wetlands/ bioaccumulation/ experimental 
basins/ irrigation ditches/ seasonal variation/ vegetation/ 
sources and fate of pollution/ water quality control  
Abstract:  Two outdoor experimental stream-wetland 
systems were exposed continuously to 10 microg/L Se(IV) 
over a 2-yr period. A seasonal variation in the water column 
Se concentration was found in wetlands; a comparable 
variation was not observed in stream segments. Water 
column Se was never reduced by more than 20% in the 
streams, but was reduced by greater than 90% in 
midsummer in the wetlands. Accumulation of Se in plants 
was much higher in the wetlands than in the streams, 
particularly in duckweed (Lemna minor). The deposition of 
Se in sediments was extremely variable within the 
wetlands. The data indicate that the ability of wetlands to 
remove Se from the water column is seasonally dependent. 
The increased removal of Se in the wetlands found in late 
summer may be partially due to the physical effect of 
increased retention time of the water flowing through dense 
wetland vegetation, but much of the observed Se 
fluctuations are likely a result of biological activity in the 
wetlands. In areas where Se is a problem in free-flowing 
water, such as agricultural drainage and irrigation ditches, 

constructed wetlands and subsequent harvesting of plant 
material could be useful in removing Se, particularly in 
areas with little climatological variation. (MacKeen-PTT) 35 
062954001 
© CSA 

569. super(226)Ra and super(228)Ra activities 
associated with agricultural drainage ponds and 
wetland ponds in the Kankakee Watershed, Illinois-
Indiana, USA. 
Sidle, W. C.; Shanklin, D.; Lee, P. Y.; and Roose, D. L. 
Journal of Environmental Radioactivity 55(1): 29-46. (2001) 
NAL Call #:  QH543.5.A1; ISSN: 0265-931X 
Descriptors:  radium/ agriculture/ watersheds/ ponds/ 
radioactivity/ pollutant identification/ radium radioisotopes/ 
isotope studies/ agricultural watersheds/ drainage/ artificial 
wetlands/ spatial distribution/ water quality (natural waters)/ 
farmwastes/ agricultural areas/ fertilizers/ radioactive 
contamination/ radium isotopes/ agricultural pollution/ 
drainage water/ irrigation water/ USA, Illinois, Kankakee R./ 
USA, Illinois/ USA, Indiana/ radiation/ identification of 
pollutants/ water quality/ prevention and control/ water 
pollution: monitoring, control & remediation  
Abstract:  Radioactivity is elevated in many agricultural 
drainage ponds and also constructed wetland ponds in the 
Kankakee Watershed. During 1995-1999, gross- alpha and 
- beta activities were measured up to 455 and 1650 mBq L 
super(-1), respectively. super(226)Ra and super(228)Ra 
averaged 139 and 192 mBq L super(-1) in controlled 
drainage ponds compared to 53 and 58 mBq L super(-1) for 
super(226)Ra and super(228)Ra, respectively, in native 
wetland ponds. Analyses of applied ammonium phosphate 
fertilizers near both native and controlled ponds indicate 
comparable super(226)Ra/ super(228)Ra and 
super(228)Ra/ super(232)Th activity ratios with only the 
surface waters in the controlled ponds. For example, 
super(226)Ra/ super(228)Ra activity ratios in controlled 
ponds ranged from 0.791 to 0.91 and group with a local 
fertilizer batch containing FL phosphate compounds with 
super(226)Ra/ super(228)Ra activity ratios of 0.831-1.04. 
Local soils of the Kankakee watershed have super(226)Ra/ 
super(228)Ra activity ratios of 0.541-0.70. Calculated Ra 
fluxes of waters, in drainage ditches associated with these 
controlled ponds, for super(226)Ra ranged from 0.77 to 
9.00 mBq cm super(-2) d super(-1) and for super(228)Ra 
ranged from 1.22 to 8.43 mBq cm super(-2) d super(-1). Ra 
activity gradients were measured beneath these controlled 
ponds both in agricultural landscapes and in constructed 
wetlands, all being associated with drainage ditches. Ra 
had infiltrated to the local water table but was below 
regulatory maximum contaminant limits. Still, measurable 
Ra activity was measured downgradient of even the 
constructed wetlands in the Kankakee watershed, 
suggesting that the attenuation of Ra was low. However, no 
Ra excess was observed in the riparian zone or the 
Kankakee River downgradient of the native wetland ponds. 
© CSA 

570. Water table management to enhance crop yields in 
a Wetland Reservoir Subirrigation System. 
Allred, B. J.; Brown, L. C.; Fausey, N. R.; Cooper, R. L.; 
Clevenger, W. B.; Prill, G. L.; Barge, G. A.; Thornton, C.; 
Riethman, D. T.; Chester, P. W.; and Czartoski, B. J. 
Applied Engineering in Agriculture 19(4): 407-421. (2003) 
NAL Call #:  S671.A66; ISSN: 0883-8542 
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Descriptors:  agricultural production/ artificial wetlands/ crop 
production/ crop yield/ drain pipes/ irrigation systems/ 
maize/ reservoirs/ river water/ rivers/ soyabeans/ 
subsurface drainage/ subsurface irrigation/ water storage/ 
water table  
Abstract:  A Wetland Reservoir Subirrigation System 
(WRSIS) allows for capture, treatment, storage, and reuse 
of runoff and subsurface drainage waters from cropland, in 
turn providing both environmental and agricultural 
production benefits. The three WRSIS sites presently in 
operation are all located within the northwest Ohio portion 
of the Maumee River Basin and have been in use for five to 
six complete growing seasons. WRSIS components include 
an underground drainage pipe network tied to both a 
constructed wetland and a water storage reservoir. With 
this type of system, the drain pipes can be used at different 
times to either add water (subirrigation) or remove water 
(subsurface drainage) from the root zone, thereby 
enhancing crop yields, especially in dry years. Obtaining 
these crop yield benefits requires a proper water table 
management approach that includes practicing suggested 
operational guidelines and initiating as needed system 
modification improvements. By incorporating a proper water 
table management approach, and in comparison to control 
plots, WRSIS subirrigated field crop yield increases for corn 
and soybeans, respectively, were 34.5 and 38.1% during 
drier growing seasons, 14.4 and 9.7% during near average 
to wetter growing seasons, and 19.6 and 17.4% overall. 
© CAB International/CABI Publishing 

571. A wetland to improve agricultural subsurface 
drainage water quality. 
Miller, P. S.; Mitchell, J. K.; Cooke, R. A.; and Engel, B. A. 
Transactions of the ASAE 45(5): 1305-1317. (2002) 
NAL Call #:  290.9 AM32T; ISSN: 0001-2351 
Descriptors:  herbicides/ water quality/ artificial wetlands/ 
atrazine/ evapotranspiration/ drainage water/ subsurface 
drainage/ orthophosphates/ agricultural runoff/ alachlor/ 
USA, Illinois  
Abstract:  The effectiveness of wetlands to cleanse event-
driven agricultural drainage water in east-central Illinois was 
studied. A wetland was constructed at the outlet of a 
subsurface-drained agricultural field in a corn-soybean 
rotation. Hydrology data from the wetland inlet and outlet, 
including precipitation and evapotranspiration data, were 
used to develop a water budget for the system. Water 
quality data were collected from the wetland inlet, outlet, 
and the pond section of the wetland and analyzed for 
nitrate-nitrogen (NO sub(3)-N), orthophosphate (PO sub(4)-
P), and nine common Midwestern herbicides: trifluralin, 
atrazine, alachlor, metolachlor, ethalfluralin, butylate, 
clomazone, cyanazine, and pendimethalin. Constituent 
mass loads were calculated at the inlet and outlet, and both 
concentration and mass load data sets were statistically 
analyzed. Results indicated variable performance based 
primarily on seasonal processes and individual chemical 
constituent. Overall, NO sub(3)-N mass load assimilation 
was approximately 174 kg (32.9%) over the course of the 
study, although assimilation rates were seasonally 
dependent. PO sub(4)-P and herbicide concentration and 
mass load assimilation were not significant. 
© CSA 

 
 

572. Zooplankton communities of restored 
depressional wetlands in Wisconsin, USA. 
Dodson, S. I. and Lillie, R. A. 
Wetlands 21(2): 292-300. (2001) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ watersheds/ zooplankton/ 
waterfowl/ agriculture/ sexual reproduction/ taxonomy/ 
daphnia/ ecosystems/ eutrophication/ turbidity/ surface 
water/ environment management/ community structure/ 
environmental restoration/ species richness/ agricultural 
land/ plankton/ ecosystem disturbance/ nutrient enrichment/ 
restoration/ evaluation/ community composition/ species 
diversity/ Cladocera/ Copepoda/ USA, Wisconsin/ 
restoration/ water fleas/ copepods  
Abstract:  Wisconsin has lost approximately 2 million 
hectares of wetland since statehood (1848). Through the 
combined efforts of state and federal agencies and private 
groups focused primarily on wetland restoration for 
waterfowl habitat management or compensatory mitigation, 
a fairly substantial gain in wetland area has been achieved. 
Much of the wetland restoration effort in Wisconsin has 
occurred on formerly agricultural lands. However, due to 
the nature of the past disturbance and possible residual 
effects not corrected by simply returning surface waters to 
these lands, there is some question regarding the resultant 
wetland quality or biological integrity. In an effort aimed at 
developing tools to measure wetland gains in terms of 
quality or ecological integrity, the Wisconsin Department of 
Natural Resources (WDNR) initiated a study of biological 
communities on restored wetlands in Wisconsin. In this 
paper, we report on the community of microcrustaceans 
and arthropods that can be collected with a plankton net in 
open water in wetlands. We examined zooplankton 
community structure in restored wetlands in terms of 
richness, taxonomic representation, and Daphnia sexual 
reproduction and related these metrics to attributes on 
wetlands representing least-disturbed conditions and 
agriculturally impacted wetlands. We sampled 56 palustrine 
wetlands distributed across Wisconsin. These wetland sites 
were categorized as agricultural, least-impacted, and 
restored (recently withdrawn from agricultural usage). The 
wetlands were reasonably homogeneous in many ways, so 
that taxon richness was not correlated with basin origin, 
presence of adjacent roads, presence or absence of fish, 
water chemistry, or the size of the open water. We 
identified a total of 40 taxa. Taxon richness was 
significantly lower in agricultural sites (average of 3.88 taxa 
per site) compared to that of least-impacted sites (7.29 
taxa) and restored sites (7.21 taxa). Taxon richness of 
restored sites was significantly correlated with time since 
restoration. The data indicate that taxon richness changes 
from a value typical of agricultural sites to the average 
richness of least-impacted sites in about 6.4 years. The 
total taxon list for 8 agricultural sites (14 taxa) was 
significantly smaller than the average value for randomly 
chosen sets of 8 least-impacted sites (20.4 taxa). 
Agricultural and least-impacted sites tended to have the 
same common taxa. Many taxa of chydorid cladocerans 
and cyclopoid copepods that were rare in least-impacted 
sites did not occur in the agricultural sites, nor did fairy 
shrimp occur in agricultural sites. Daphnia populations only 
produced males in least-impacted and restored sites. 
Further research is needed to identify the mechanism(s) 
responsible for the reduced species richness and lack of 
sexual reproduction in agricultural wetland sites. Likely 
factors include eutrophication, turbidity, or chemical 
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contamination. We conclude that restoration of wetland 
watersheds works. Withdrawal of the watershed from 
agricultural usage is followed by an increase in taxon 
richness, and the sites resembled least-impacted sites in 
about 6-7 years. 
© CSA 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


